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Control Charts for Variables- Standard
Deviation
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Figure1. Normal Distribution for many processes.
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X — bar = irl:1Xi=49=7
N 7
S= \/E = 3.05
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Ll Xi xi — X (xi — X)?

1 3 ~4 16

2 9 2 4

3 9 2 4

4 3 1 1

5 4 -1 9

6 5 -2 4

7 11 4 16
Sum=49 Sum=56
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Upper Control Limit of X-bar = X-bar.bar + Zox
Lower Control Limit of X-bar = X-bar.bar- Zox
Where:

X-bar.bar = mean of the sample means or target Value

Z=Number of normal standard deviations= (2 for
95.5%confidence,3 for 99.7)

ox=standard deviation of the sample means=1/ square
root of n where= 1/\/n n=sample size
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16.1 1
16.8 2
15.5 3
16.5 4
16.5 )
16.4 6
15.2 /
16.4 8
16.3 9
14.8 10
14.2 11
17.3 12

X-bar.bar=16 -
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( X-bar.bar-o Chart)
solution Jad)

X-bar.bar=) X-bar/N where X-bar=mean, N=number of
means

X-bar.bar =16.1+16.8+.......... +17.3/12
X-bar.bar =16

The confidence=99.73% then Z=3
Ox-=1/ \/ n

UCLx-barbar= X-bar.bar + ZOx
UCL x-bar.bar :16+3(1/\/ 9 )
UCLX-bar.bar=17

LCLX-bar.bar = X-bar.bar — ZOx
LCLX-bar.bar =16-3(1/y/9 )
L CLX-bar.bar=15
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B3=0 -
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Al i, | X X5 X3 Xa Xs X S
1 20 18 18 17 18 18.2 1.0954
2 13 13 10 18 18 14.4 3.3166
3 14 15 16 14 16 15.0 0.9574
-4 18 21 18 18 14 17.8 2.8723
5 16 15 15 15 1S 152 0.4472
6 18 19 18 15 21 18.2 2.1679
7 15 16 17 1.7 1.7 16.4 0.8944
8 14 18 19 19 21 18.2 2.5884
9 17 17 17 15 17 16.6 0.8944
10 18 20 19 16 22 19.0 2.2361
11 16 15 15 16 16 15.6 0.5477
12 18 19 18 15 19 17.8 1.6432
13 157 57/ 1k 15 16 16.4 0.8944
14 19 18 20 15 17 17.8 1.9235
15 16 16 15 15 15 15.4 0.5477
16 16 18 18 15 15 16.4 1.5166
17 15 17 16 15 16 15.8 0.8367
18 17 19 20 18 18 18.4 1.1402
19 16 16 16 16 16 16.0 0
20 19 17 19 19 19 18.6 0.8944
g sl 337.2 | 27.4145
Lois giall 16.86 1.3707
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 UCLs = = B4* S-bar = (2.089)(1.3703)= 2.8634 gm
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*» LCLs = B3 * S-bar = (0) (1.3707)=0 gm
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